Both strontium and barium acesulfames, namely poly[aquabis( 3 -6-methyl-2,2-dioxo-1,2 6 ,3-oxathiazin-4-olato)strontium(II)], [Sr(C 4 H 4 NO 4 S) 2 (H 2 O)] n , and the barium(II) analogue, [Ba(C 4 H 4 NO 4 S) 2 (H 2 O)] n , crystallize in nearly identical isotypic forms, with barium-oxygen interatomic distances being longer due to the larger ionic radius of the barium(II) ion. The coordination number of the metal ion is 9; the coordination polyhedra can be described as distorted capped square antiprisms [Johnson solid J10; Johnson (1966) . Can. J. Math. 18,. The conformation of the acesulafame ions is a distorted envelope with an out-of-plane S atom. Metal and acesulfame ions are assembled into infinitive chains along the [100] axis. These chains are connected via hydrogen bonds into a three-dimensional network.
Chemical context
Acesulfame is one of the most common sweeteners; usually it is used in the form of a potassium salt. Salts with all alkali metals, ammonium, magnesium, and calcium ions, as well as its protonated molecular form, are also known. The almost identical crystal structures of the strontium and barium salts are reported here.
Structural commentary
Both the strontium and barium compounds crystallize in nearly identical isotypic forms ( Fig. 1) , with the bariumoxygen interatomic distances being longer due to the larger ionic radius of the barium(II) ion (Tables 1 and 2 ). Because of the similarity of the structures, representations would be visually identical, and all figures are shown for the strontium salt only. In both cases, the coordination sphere of the metal ion contains a water molecule, two O atoms from carbonyl groups, two O atoms from sulfonyl fragments, and two bidentate amide groups coordinated through both their carbonyl group and the adjacent deprotonated N atom (Fig. 2) . The total coordination number is nine. This coordination polyhedron can be described as a distorted capped square antiprism. The corresponding ideal polyhedron is a gyroelongated square pyramid, a Johnson solid J10 (Johnson, 1966) . In this case, the base of the polyhedron is not a square but a rectangle formed by two N and two O atoms from two bidentate amide groups. Nitrogen-oxygen distances within each of the groups are practically the same: N1 i Á Á ÁO2 i = 2.232 (2) Å and N2
iii Á Á ÁO6 iii = 2.233 (2) Å (Sr); and N1 i Á Á ÁO2 i = 2.233 (3) Å and N2 iii Á Á ÁO6 iii = 2.239 (2) Å (Ba). The interatomic separations between these groups are much longer: N1 i Á Á ÁO6 iii = 3.0609 (19) (Sr) and 3.174 (3) Å (Ba), and N2
iii Á Á ÁO2 i = 3.0787 (18) (Sr) and 3.184 (3) Å (Ba) [symmetry codes: (i) Àx + 1, Ày + 1, Àz + 1; (iii) Àx + 2, Ày + 1, Àz + 1.]
Deviations from exact right angles are around 5 for the Sr and 1.5 for the Ba structure. The upper square of the coordination polyhedron is less distorted, with angles very close (mostly within 1 ) to 90 . The two average planes of the base rectangle and upper square are nearly coplanar, with the angles between them being 1.17 (4) (Sr) and 0.99 (6) (Ba). The line between the metal ions and the capping oxygen of the water molecules are nearly perpendicular to these planes: the angles between the upper plane normal and the connecting line are 4.90 (4) (Sr) and 5.58 (6) (Ba). The geometries of the two acesulfame anions in each structure are very similar to each other (Fig. 3 (ii) x þ 1; y; z; (iii) Àx þ 2; Ày þ 1; Àz þ 1; (iv) x À 1; y; z.
Figure 1
The numbering scheme of strontium acesulfame monohydrate, shown with 50% probability displacement elipsoids.
Figure 2
The coordination polyhedron of the Sr metal ion. Symmetry codes for the base rectangle atoms are: N1 and O2 at (Àx + 1, Ày + 1, Àz + 1), N2 and O6 at (Àx + 2, Ày + 1, Àz + 1). For the upper rectangle: O9 is at (x À 1, y, z) and O5 is at (x + 1, y, z).
Figure 3
Overlay of the two acesulafame ions in the Sr structure.
Figure 4
View of the acesulafame anion in the Sr structure. Deviations from the average plane of five atoms in six-membered ring are 0.031 (N1), À0.010 (O3), À0.011 (C3), +0.042 (C2), À0.052 (C1) and 0.5377 (15) Å (S1).
those of previously reported compounds. The six-membered rings have only one atom with a tetrahedral environment (S). The other five atoms deviate only slightly from their average planes (Fig. 4) . This conformation can be described as an envelope, slightly distorted toward a boat.
Supramolecular features
Each acesulfame anion is connected to three strontium (or barium) ions via a bridging O atom of the amide carbonyl group, an N atom of this group, and one of the O atoms of a sulfonyl group. Each metal ion is directly connected to six acesulfame anions. As a result, metal ions and acesulfame anions form infinite chains along the [100] axis (Fig. 5) . The O atoms of the two sulfonyl groups that are not connected to metal ions form, instead, strong hydrogen bonds with both H atoms of the water molecule. These hydrogen bonds (Tables 3  and 4) connect each chain to four neighboring parellel chains, thus creating a three-dimensional assembly (Fig. 6 ). There are also two short C-HÁ Á ÁO contacts (Tables 3 and 4) which may additionally stabilize the crystal structures.
Database survey
There are over 40 acesulfame structures deposited in the Cambridge Structural Database (CSD; Groom et al., 2016; Version 5.38) . Of these structures, alkali metal, ammonium, and thallium salts FEQPUP (Piro et al., 2017) , KMTOZD (Paulus, 1975) , SUQTOP, SURCIT and SURCOZ , TOFPEL (Echeverría et al., 2014) , OCAHUY , magnesium salt XAGVAF (Piro et al., 2016) , calcium salt EXUCOR (Demirtas et al., 2012) , and protonated forms WURMOM and WURMOM01 (Velaga et al., 2010) Table 4 Hydrogen-bond geometry (Å , ) for Ba. 
Figure 5
The infinite chain of metal ions and acesulafame anions along the [100] axis. The view is along the [010] vector.
Figure 6
The packing of Sr acesulafame, viewed along the [100] axis.
Table 3
Hydrogen-bond geometry (Å , ) for Sr. with transition-metal ions and various salts of bulky organic cations.
Synthesis and crystallization
The protonated form of acesulfame, 6-methyl-1,2,3-oxathiazin-4(3H)-one 2,2-dioxide, was synthesized following a published procedure (Velaga et al., 2010) . The starting compound, potassium acesulfame, was obtained at a stated purity of 99% and no attempt was made at further purification. 2 g (0.01 mol) of it were dissolved in water (10 ml), acidified with 10 ml of 6 M HCl, and extracted with several portions of methylene chloride (15 ml each). Evaporation of the methylene chloride extract resulted in crystals of protonated acesulfame (identified by X-ray diffraction; CSD refcode WURMOM). Both strontium oxide (100 mg, 0.001 mol) and barium oxide (150 mg, 0.001 mol) were treated with a small amount of water (ca 10 ml), forming the corresponding hydroxides. Stoichiometric amounts (0.002 mol, 320 mg) of 6-methyl-1,2,3-oxathiazin-4(3H)-one 2,2-dioxide were added under gentle heating to neutralize the alkaline solutions. Slow evaporation of the filtrated solutions resulted in colorless crystals (around 100 mg), some of which were suitable for X-ray investigation. No attempts to optimize the reaction conditions or to recover more material were made. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 5 . All H atoms of water molecules are refined in isotropic approximation. All other H atoms are refined with riding coordinates; methyl H atoms are refined as rotating idealized methyl groups and with U iso (H) = 1.5U iso (C). Crystal structure of strontium and barium acesulafame (6-methyl-4-oxo-4H-1,2,3-oxathiazin-3-ide 2,2-dioxide)
Alexander Y. Nazarenko
Computing details
For both structures, data collection: APEX2 (Bruker, 2013 ); cell refinement: SAINT (Bruker, 2013) ; data reduction:
SAINT (Bruker, 2013 ). Program(s) used to solve structure: SHELXT (Sheldrick, 2015a) for Sr. Program(s) used to refine structure: SHELXLL2016 (Sheldrick, 2015b) for Sr; SHELXL97 (Sheldrick, 2008) for Ba. For both structures, molecular graphics: OLEX2 (Dolomanov et al., 2009) ; software used to prepare material for publication: OLEX2 (Dolomanov et al., 2009) . 
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. (14) O9-S2-N2-C5 −146.71 (13) S1-N1-C1-O2 −172.91 (13) N1-S1-O3-C3 38.52 (15) S1-N1-C1-C2 13.3 (2) N1-S1-O5-Sr1 
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
